This work is concerned with study the affecting parameters on the recovery of V from preprocessed gibbsite bearing shale sample which assays 0.045% of V which obtained from Abu Thor area, Southwestern Sinai, Egypt. The original sample (0.05 % V) was previously treated to selectively extraction of Cu, Cd and U through applying H 2 SO 4 acid agitation leaching. The present study work involves alkaline dissolution of the sample residue with NaOH solution at the obtained optimum conditions. However ion exchange process was applied by using anion exchange resin, Amberlite IRA 743 .
Due to the interfering problems of the associated elements especially heavy metals e.g. Fe. Ni, Co, Mn… acidic leaching process has several disadvantages. Thus, the alkaline leaching method is more promising where the water soluble Na 4 V 2 O 7 or Na 3 VO 4 were produced. These reactions probably occurred as following: The aim of this work is extraction of V by using anion, thus, the residual left after Cd, Cu and U extraction would be under the alkaline processing used for study the parameters affecting on the recovery of its contained V. The anion exchange resin Amberlite IRA 743 was then used to extract V which regenerated by using diluted H 2 SO 4 after extraction of Cd to obtain the prepared V rich solution which is adjusted to prepare pure product of V 2 O 5 .
2-Experimental

Materials
The present study work was conducted by using 500g of the fine ground residual left behind after carrying out the acidic agitation leaching of gibbsite bearing shale sample of Abu Thor area which assays 0.045% of V. Agitation alkaline leaching process by using NaOH solution was performed for dissolution of V which recovered by using anion exchange resin, Amberlite IRA 743 . The element of interest V was analyzed spontaneously in all agitation leaching and extraction experiments by using the flame atomic absorption spectrophotometer, (FAAS),Unicam 969, England, to calculate its dissolution efficiency.
Optimization of alkaline agitation leaching
All the alkaline agitation leaching procedures were performed by mixing 10g of the present residual sample with NaOH solution. Different effective dissolution parameters such as: NaOH concentrations, solid/liquid (S/L), addition ratio, leaching time and leaching temperature were investigated.
Preparation of pregnant alkaline solution
The pregnant alkaline leach liquor of the head sample was prepared via leaching a weight of 450g of the latter at the obtained optimum leaching conditions. After filtration and washing with distilled water, the total volume of the prepared alkaline solution was one liter. The latter was neutralized at pH value ranged between pH 8.5to pH 9 by using conc.H 2 SO 4 which is suitable for vanadate extraction process, Abdella et al (2014) .
Neutralization process leads to the precipitation of Si (OH) 4 which was carefully washed and filtered. The alkaline solution containing low concentration of Si was then direct to the ion exchange resin unit for recovering V.
Extraction of V
The bead-type anion exchange resin, Amberlite IRA 743 (Rohman and Hass company)
is a macro porous styrene resin with methyl glucamine functionality. Vanadate anions (VO 3 -) complexes with a tertiary amine site, which behaves as a weakly basic anion exchanger. The ion exchange unit consists of a column of 50cm in height and 0.7cm in diameter packed with 10mL of wet settled resin (wsr) in its hydroxid form. The collected effluent solutions of 50mL bed volumes were analyzed for V to calculate its extraction efficiency. On the other hand, the saturated loaded resin was subjected to the elution process to regenerate the loaded V. A volume of 100 mL of 4% H 2 SO 4 was used for this purpose where fractions of 10mL bed volumes were collected and its V content was estimated to determine the relative elution efficiency. Pure V 2 O 5 , (red cake) was produced via oxidation precipitation from V rich eluate solution by using KClO 3 at pH 2.5 and stirring for 1h. The operating conditions of Amberlite IRA 743 are listed in 
1. Effect of NaOH concentration
Different concentrations of NaOH solution ranged from 4% to 10% were used to investigate the effect of alkaline leaching upon dissolution efficiency of V from the present residual sample. The other leaching parameters were kept constant at S/L ratio of 1/3 and agitation time of 1h at room temperature. After washing, filtration and analysis, the obtained data ( Fig.1) clarify that, the dissolution efficiency of V increased from 65 to 86% with increasing NaOH concentration from 5% to 8%. On the other hand, further increase concentration of NaOH solution resulted decreasing in dissolution efficiency of V up to 76%, this may be attributed to the consumptions of the alkaline solution in the dissolution of Si. 
Effect of solid/ liquid (S/L) ratio
This effect was studied by mixing 8% NaOH solution with the working sample at different S/L ratios ranged from 1/2 to 1/5 and stirring for 1h at room temperature. The obtained results (Fig.2) indicated that, decreasing S/L ratio from 1/2 to 1/5 increased V dissolution efficiency from 65% up to 90% .Also,by increasing the quantity of OH groups in the slurry which increase the dissolution efficiency of V from the residue wase incread . 
Effect of dissolution time
This effect was studied by mixing the residual sample with 8% NaOH solution at S/L ratio of 1/5 with stirring for different time periods ranged from 30 to 120 min at room temperature. Results (Fig.3) , revealed that, dissolution efficiency of V increased from 78% to 92% by increasing the leaching time from 30min to 90min. Further time increasing to 120 decreased dissolution efficiency of V 88% due to the dissolution of Si. where Si-Gel, Si(OH) 4 is precipitated and the solution pH value attained pH 9. The alkaline solution which has low concentration of Si was directed to the ion exchange unit for recovering V. Before applying the loading process of V upon the resin, it is important to remove Si anions from the prepared alkaline solution. The purpose is to avoid coating of the exchange sites of the resin. This was carried out by adjusting the pH value of the prepared alkaline solution via conc. H 2 SO 4 to be pH 8.5-9. The precipitated SiO 2 -gel should be washed with dilute H 2 SO 4 (1%) during filtration to avoid the loss of any dissolved V by adsorption on its outer surface. It is important to mention herein that, the chosen pH value is 8.5 represent the optimum value for uptake of V anion species, Jin-
Precipitation of Si-gel
Wen et al. (2010).
The precipitate of SiO 2 -gel was then ignited at 850 o C for 1h and left to cool and then washed. After dryness, SiO 2 was recovered with recovery efficiency up to 99%. The produced SiO 2 was identified by means of SEM -EDAX technique as shown in Fig. (5) . 
Extraction of vanadium
Loading process of V
The prepared alkaline solution was passed through the resin column packed with 25 mL of wsr at a working flowrate of 1 mL/min. Bed volumes of 50 mL of effluent solution was collected for V analyses where its extraction efficiency was calculated and plotted against number of bed volumes. Results, (Fig.8) , clarified that the amount of the loaded V was 0.2g with90% loading efficiency of After full saturation, the loaded resin was washed with distilled H 2 O to get rid of the adsorbed impurities before applying the elution process. 
Precipitation of red cake
The eluate sulfate solution which assays 1.94 g/L of V was used to prepare the final V product. The latter was adjusted to pH 2.5 with NH 4 OH solution and strongly 
4-Conclusion
The potentiality of preparing highly pure V 2 O 5 as well as the by-products of SiO 2 from the alkaline solution of the residual ore of Abu Thor gibbsite -bearing shale ore material has been proven. However, the alkaline agitation dissolution was effectively applied to dissolve V with achieved dissolution efficiencies of 97.5%. On the other hand, anion exchange resin, Amberlite IRA 743 in its OH form was successfully used for extraction of 90% of V from the prepared alkaline solution. About 97.25% of the extracted V was already regenerated by using 4% H 2 SO 4 . Not less than 98.2% of V was precipitated as hydrated V 2 O 5 by using NH 4 OH solution via strongly oxidation by the addition of 0.25g KClO 3 at 75 o C with continuous stirring for 2h. The latter was dried in the oven at 120 o C to prepare the final V product V 2 O 5 (red cake). Finally, a proposal technical flowsheet for processing the present ore residue to obtain pure V 2 O 5 , (Fig.12) . 
